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<< Start of change >>
8.10.5
Sustained downlink data rate provided by lower layers with 4Rx
8.10.5.1
FDD (single carrier and CA)
The parameters specified in Table 8.10.5.1-1 are valid for all FDD tests unless otherwise stated.

Table 8.10.5.1-1: Common test Parameters (FDD)

	Parameter
	Unit
	Value 

	Cyclic prefix
	
	Normal

	Cell ID
	
	0

	Inter-TTI Distance
	
	1

	Number of HARQ processes per component carrier
	Processes
	8

	Maximum number of HARQ transmission
	
	4

	Redundancy version coding sequence
	
	{0,0,1,2} for 64QAM and 256QAM

	Number of OFDM symbols for PDCCH per component carrier
	OFDM symbols
	1

	Cross carrier scheduling
	
	Not configured

	Propagation condition
	
	Static propagation condition

No external noise sources are applied


For UE not supporting 256QAM, the requirements are specified in Table 8.10.5.1-3, with the addition of the parameters in Table 8.10.5.1-2 and the downlink physical channel setup according to Annex C.3.2. 8.10.5.2-4. The TB success rate shall be sustained during at least 300 frames. 

For UE supporting 256QAM, the requirements are specified in Table 8.10.5.1-6, with the addition of the parameters in Table 8.10.5.1-5 and the downlink physical channel setup according to Annex C.3.2. The test points are applied to UE category and bandwidth combination with maximum number of N 
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among all the supported CA combinations, where BWi is the largest bandwidth of i-th CC and Layeri is the supported layer number on i-th CC as specified in Table 8.10.5.1-7. The TB success rate shall be sustained during at least 300 frames. For UE supporting 256QAM, the requirement in Table 8.10.5.1-3 is not applicable.
The test coverage for different number of component carriers is defined in 8.1.2.4.
Table 8.10.5.1-2: Test parameters for sustained downlink data rate (FDD 64QAM)

	Test
	Bandwidth (MHz)
	Transmission mode
	Antenna configuration
	Codebook subset restriction
	Downlink power allocation (dB)
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	4Rx band
	2Rx band
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	(
	
	

	1
	10
	-
	3
	4 x 4
	1000
	-6
	-6
	3
	-85
	OP.1 FDD

	2
	15
	-
	3
	4 x 4
	1000
	-6
	-6
	3
	-85
	OP.1 FDD

	3
	20
	-
	3
	4 x 4
	1000
	-6
	-6
	3
	-85
	OP.1 FDD

	4
	10
	10
	3
	4 x 4
	1000
	-6
	-6
	3
	-85
	OP.1 FDD

	5
	15
	5
	3
	4 x 4
	1000
	-6
	-6
	3
	-85
	OP.1 FDD

	6
	20
	5
	3
	4 x 4
	1000
	-6
	-6
	3
	-85
	OP.1 FDD

	7
	20
	10
	3
	4 x 4
	1000
	-6
	-6
	3
	-85
	OP.1 FDD

	8
	20
	15
	3
	4 x 4
	1000
	-6
	-6
	3
	-85
	OP.1 FDD

	9
	20
	20
	3
	4 x 4
	1000
	-6
	-6
	3
	-85
	OP.1 FDD

	10
	20
	10+10+ 5
	3
	4 x 4
	1000
	-6
	-6
	3
	-85
	OP.1 FDD

	11
	20
	20+20+10
	3
	4 x 4
	1000
	-6
	-6
	3
	-85
	OP.1 FDD

	12
	20
	20+20+15
	3
	4 x 4
	1000
	-6
	-6
	3
	-85
	OP.1 FDD

	13
	20
	20+20+20
	3
	4 x 4
	1000
	-6
	-6
	3
	-85
	OP.1 FDD

	14
	15
	5
	3
	4 x 4
	1000
	-6
	-6
	3
	-85
	OP.1 FDD

	15
	20
	10
	3
	4 x 4
	1000
	-6
	-6
	3
	-85
	OP.1 FDD

	16
	20
	20
	3
	4 x 4
	1000
	-6
	-6
	3
	-85
	OP.1 FDD

	17
	20+20
	20+20
	3
	4 x 4
	1000
	-6
	-6
	3
	-85
	OP.1 FDD

	18
	20+20+20
	10
	3
	4 x 4
	1000
	-6
	-6
	3
	-85
	OP.1 FDD

	19
	20+20+20
	20
	3
	4 x 4
	1000
	-6
	-6
	3
	-85
	OP.1 FDD

	NOTE 1:
For CA test cases, PUCCH format 1b with channel selection is used to feedback ACK/NACK for Test 1-6E, and PUCCH format 3 is used to feedback ACK/NACK for Test 7-7G.


Table 8.10.5.1-3: Minimum requirement (FDD 64QAM)

	Test
	Bandwidth (MHz)
	Measurement channel
	Reference value

	
	4Rx band
	2Rx band
	
	TB success rate [%]

	1
	10
	-
	TBD for 10MHz CC with 4-layer
	85

	2
	15
	-
	TBD for 15MHz CC with 4-layer
	85

	3
	20
	-
	TBD for 20MHz CC with 4-layer
	85

	4
	10
	10
	TBD for 10MHz CC with 4-layer
TBD for 10MHz CC with 2-layer
	85

	5
	15
	5
	TBD for 15MHz CC with 4-layer
TBD for 5MHz CC with 2-layer
	85

	6
	20
	5
	TBD for 20MHz CC with 4-layer
TBD for 5MHz CC with 2-layer
	85

	7
	20
	10
	TBD for 20MHz CC with 4-layer
TBD for 10MHz CC with 2-layer
	85

	8
	20
	15
	TBD for 20MHz CC with 4-layer
TBD for 15MHz CC with 2-layer
	85

	9
	20
	20
	TBD for 20MHz CC with 4-layer
TBD for 20MHz CC with 2-layer
	85

	10
	20
	10+10+ 5
	TBD for 10MHz CC with 4-layer
TBD for 10MHz CC with 2-laye
TBD for 5MHz CC with 2-layer
	85

	11
	20
	20+20+10
	TBD for 20MHz CC with 4-layer
TBD for 20MHz CC with 2-layer
TBD for 10MHz CC with 2-layer
	85

	12
	20
	20+20+15
	TBD for 20MHz CC with 4-layer
TBD for 20MHz CC with 2-layer
TBD for 15MHz CC with 2-layer
	85

	13
	20
	20+20+20
	TBD for 20MHz CC with 4-layer
TBD for 20MHz CC with 2-layer
TBD for 20MHz CC with 2-layer
	85

	14
	15
	5
	TBD for 15MHz CC with 4-layer
TBD for 15MHz CC with 2-layer
	85

	15
	20
	10
	TBD for 20MHz CC with 4-layer
TBD for 10MHz CC with 2-layer
	85

	16
	20
	20
	TBD for 20MHz CC with 4-layer
TBD for 20MHz CC with 2-layer
	85

	17
	20+20
	20+20
	TBD for 20MHz CC with 4-layer
TBD for 20MHz CC with 2-layer
	85

	18
	20+20+20
	10
	TBD for 20MHz CC with 4-layer
TBD for 10MHz CC with 2-layer
	85

	19
	20+20+20
	20
	TBD for 20MHz CC with 4-layer
TBD for 20MHz CC with 2-layer
	85


Table 8.10.5.1-4: Test points for sustained data rate (FRC 64QAM)

	CA config
	Maximum supported Bandwidth/ Bandwidth combination (MHz)
	Cat. 5
	Cat. 6,7
	Cat. 9,10
	Cat 11, 12
	DL Cat. 15
	DL Cat. 16

	
	4-layer band
	2-layer band
	
	
	
	DL Cat. 11,12
	
	

	Single carrier
	10
	-
	1
	1
	-
	-
	-
	-

	
	15
	-
	2
	2
	-
	-
	-
	-

	
	20
	-
	3
	3
	-
	-
	-
	-

	1CC 4-layer
	+ 1CC 2-layer
	10
	10
	-
	-
	4
	-
	-
	-

	
	
	15
	5
	-
	-
	5
	-
	-
	-

	
	
	20
	5
	-
	-
	6
	-
	-
	-

	
	
	20
	10
	-
	-
	7
	-
	-
	-

	
	
	20
	15
	-
	-
	8
	-
	-
	-

	
	
	20
	20
	-
	-
	9
	-
	-
	-

	
	+ 3CC 2-layer
	20
	10+10+ 5
	-
	-
	-
	-
	10
	-

	
	
	20
	20+20+10
	-
	-
	-
	-
	11
	-

	
	
	20
	20+20+15
	-
	-
	-
	-
	12
	-

	
	
	20
	20+20+20
	-
	-
	-
	-
	13
	-

	2CC 4-layer
	/
	15+5
	-
	-
	-
	-
	14
	-
	-

	
	
	20+10
	-
	-
	-
	-
	15
	-
	-

	
	
	20+20
	-
	-
	-
	-
	16
	-
	-

	
	+ 3CC 2-layer
	20+20
	20+20
	-
	-
	-
	-
	-
	17

	3CC 4-layer
	+ 1CC 2-layer
	20+20+20
	10
	-
	-
	-
	-
	-
	18

	
	
	20+20+20
	20
	-
	-
	-
	-
	-
	19


Table 8.10.5.1-5: Test parameters for sustained downlink data rate (FDD 256QAM)

	Test
	Bandwidth (MHz)
	Transmission mode
	Antenna configuration
	Codebook subset restriction
	Downlink power allocation (dB)
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	4Rx band
	2Rx band
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	1
	10
	/
	3
	4 x 4
	1000
	-6
	-6
	3
	-85
	OP.1 FDD

	2
	15
	/
	3
	4 x 4
	1000
	-6
	-6
	3
	-85
	OP.1 FDD

	3
	20
	/
	3
	4 x 4
	1000
	-6
	-6
	3
	-85
	OP.1 FDD

	4
	10
	10
	3
	4 x 4
	1000
	-6
	-6
	3
	-85
	OP.1 FDD

	5
	15
	5
	3
	4 x 4
	1000
	-6
	-6
	3
	-85
	OP.1 FDD

	6
	20
	5
	3
	4 x 4
	1000
	-6
	-6
	3
	-85
	OP.1 FDD

	7
	20
	10
	3
	4 x 4
	1000
	-6
	-6
	3
	-85
	OP.1 FDD

	8
	20
	15
	3
	4 x 4
	1000
	-6
	-6
	3
	-85
	OP.1 FDD

	9
	20
	20
	3
	4 x 4
	1000
	-6
	-6
	3
	-85
	OP.1 FDD

	10
	15+5
	/
	3
	4 x 4
	1000
	-6
	-6
	3
	-85
	OP.1 FDD

	11
	20+10
	/
	3
	4 x 4
	1000
	-6
	-6
	3
	-85
	OP.1 FDD

	12
	20+20
	/
	3
	4 x 4
	1000
	-6
	-6
	3
	-85
	OP.1 FDD

	13
	20+20
	10
	3
	4 x 4
	1000
	-6
	-6
	3
	-85
	OP.1 FDD

	14
	20+20
	20
	3
	4 x 4
	1000
	-6
	-6
	3
	-85
	OP.1 FDD

	NOTE 1:
For CA test cases, PUCCH format 1b with channel selection is used to feedback ACK/NACK for Test 1-6E, and PUCCH format 3 is used to feedback ACK/NACK for Test 7-7G.


Table 8.10.5.1-6: Minimum requirement (FDD 256QAM)

	Test
	Bandwidth (MHz)
	Measurement channel
	Reference value

	
	4Rx band
	2Rx band
	
	TB success rate [%]

	1
	10
	/
	TBD for 10MHz CC with 4-layer
	85

	2
	15
	/
	TBD for 15MHz CC with 4-layer
	85

	3
	20
	/
	TBD for 20MHz CC with 4-layer
	85

	4
	10
	10
	TBD for 10MHz CC with 4-layer
	85

	5
	15
	5
	TBD for 15MHz CC with 4-layer
	85

	6
	20
	5
	TBD for 10MHz CC with 4-layer
TBD for 10MHz CC with 2-layer
	85

	7
	20
	10
	TBD for 15MHz CC with 4-layer
TBD for 5MHz CC with 2-layer
	85

	8
	20
	15
	TBD for 20MHz CC with 4-layer
TBD for 5MHz CC with 2-layer
	85

	9
	20
	20
	TBD for 20MHz CC with 4-layer
TBD for 10MHz CC with 2-layer
	85

	10
	15+5
	/
	TBD for 15MHz CC with 4-layer
TBD for 5MHz CC with 4-layer
	85

	11
	20+10
	/
	TBD for 20MHz CC with 4-layer
TBD for 10MHz CC with 4-layer
	85

	12
	20+20
	/
	TBD for 20MHz CC with 4-layer
TBD for 20MHz CC with 4-layer
	85

	13
	20+20
	10
	TBD for 20MHz CC with 4-layer
TBD for 10MHz CC with 2-layer
	85

	14
	20+20
	20
	TBD for 20MHz CC with 4-layer
TBD for 20MHz CC with 2-layer
	85

	Note 1:
For 2 layer transmissions, 2 transport blocks are received within a TTI.

Note 3:
The TB success rate is defined as TB success rate = 100%*NDL_correct_rx/ (NDL_newtx + NDL_retx), where NDL_newtx is the number of newly transmitted DL transport blocks, NDL_retx is the number of retransmitted DL transport blocks, and NDL_correct_rx is the number of correctly received DL transport blocks.


Table 8.10.5.1-7: Test points for sustained data rate (FRC 256QAM)

	CA config
	Maximum supported Bandwidth/ Bandwidth combination (MHz)
	Cat 11, 12
	DL Cat. 13
	DL Cat. 15
	DL Cat. 16
	
	

	
	4Rx band
	2Rx band
	DL Cat. 11,12
	
	
	
	
	

	Single carrier
	10
	/
	1
	1
	-
	-
	
	

	
	15
	/
	2
	2
	-
	-
	
	

	
	20
	/
	3
	3
	-
	-
	
	

	1CC 4-layer
	+ 1CC 2-layer
	10
	10
	4
	-
	-
	-
	
	

	
	
	15
	5
	5
	-
	-
	-
	
	

	
	
	20
	5
	6
	-
	-
	-
	
	

	
	
	20
	10
	7
	-
	-
	-
	
	

	
	
	20
	15
	8
	-
	-
	-
	
	

	
	
	20
	20
	9
	-
	-
	-
	
	

	2CC 4-layer
	/
	15+5
	/
	-
	-
	10
	-
	
	

	
	
	20+10
	/
	-
	-
	11
	
	
	

	
	
	20+20
	/
	-
	-
	12
	-
	
	

	
	+ 1CC 2-layer
	20+20
	10
	-
	-
	-
	13
	
	

	
	
	20+20
	20
	-
	-
	-
	14
	
	


8.10.5.2
TDD (single carrier and CA)
The parameters specified in Table 8.7.2-1 are valid for all TDD tests unless otherwise stated.

Table 8.7.2-1: Common Test Parameters (TDD)

	Parameter
	Unit
	Value 

	Special subframe configuration (Note 1)
	
	4

	Cyclic prefix
	
	Normal

	Cell ID
	
	0

	Inter-TTI Distance
	
	1

	Maximum number of HARQ transmission
	
	4

	Redundancy version coding sequence
	
	{0,0,1,2} for 64QAM and 256QAM

	Number of OFDM symbols for PDCCH per component carrier
	OFDM symbols
	1

	Cross carrier scheduling
	
	Not configured

	Propagation condition
	
	Static propagation condition

No external noise sources are applied

	Note 1:
as specified in Table 4.2-1 in TS 36.211 [4].


For UE not supporting 256QAM, the requirements are specified in Table 8.10.5.2-3, with the addition of the parameters in Table 8.10.5.2-2 and the downlink physical channel setup according to Annex C.3.2. The test points are applied to UE category and bandwidth combination with maximum number of N 
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among all the supported CA combinations, where BWi is the largest bandwidth of i-th CC and Layeri is the supported layer number on i-th CC as specified in Table 8.10.5.2-4. The TB success rate shall be sustained during at least 300 frames. 
For UE supporting 256QAM, the requirements are specified in Table 8.10.5.2-6, with the addition of the parameters in Table 8.10.5.2-5 and the downlink physical channel setup according to Annex C.3.2. The test points are applied to UE category and bandwidth combination with maximum number of N 
[image: image9.wmf]å

´

=

i

i

i

Layer

BW

N

among all the supported CA combinations, where BWi is the largest bandwidth of i-th CC and Layeri is the supported layer number on i-th CC as specified in Table 8.10.5.2-7. The TB success rate shall be sustained during at least 300 frames. For UE supporting 256QAM, the requirement in Table 8.10.5.2-3 is not applicable.
The test coverage for different number of component carriers is defined in 8.1.2.4.
Table 8.10.5.2-2: test parameters for sustained downlink data rate (TDD 64QAM)

	Test
	Bandwidth (MHz)
	Transmission mode
	Antenna configuration
	Codebook subset restriction
	Downlink power allocation (dB)
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	4Rx band
	2Rx band
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	(
	
	

	1
	10
	-
	3
	4 x 4
	1000
	-6
	-6
	3
	-85
	OP.1 TDD

	2
	15
	-
	3
	4 x 4
	1000
	-6
	-6
	3
	-85
	OP.1 TDD

	3
	20
	-
	3
	4 x 4
	1000
	-6
	-6
	3
	-85
	OP.1 TDD

	4
	20
	15
	3
	4 x 4
	1000
	-6
	-6
	3
	-85
	OP.2 TDD

	5
	20
	20
	3
	4 x 4
	1000
	-6
	-6
	3
	-85
	OP.1 TDD

	6
	20
	20+20+15
	3
	4 x 4
	1000
	-6
	-6
	3
	-85
	OP.1 TDD

	7
	20
	20+20+20
	3
	4 x 4
	1000
	-6
	-6
	3
	-85
	OP.1 TDD

	8
	20
	15
	3
	4 x 4
	1000
	-6
	-6
	3
	-85
	OP.1 TDD

	9
	20
	20
	3
	4 x 4
	1000
	-6
	-6
	3
	-85
	OP.1 TDD

	10
	20+20
	15
	3
	4 x 4
	1000
	-6
	-6
	3
	-85
	OP.2 TDD

	11
	20+20
	20
	3
	4 x 4
	1000
	-6
	-6
	3
	-85
	OP.1 TDD

	12
	20+20+20
	20
	3
	4 x 4
	1000
	-6
	-6
	3
	-85
	OP.1 TDD

	Note 1:
PUCCH format 1b with channel selection is used to feedback ACK/NACK.
Note 2:
PUCCH format 3 is used to feedback ACK/NACK.


Table 8.10.5.2-3: Minimum requirement (TDD 64QAM)

	Test
	Measurement channel
	Reference value

	
	
	TB success rate [%]

	1
	TBD for 10MHz CC with 4-layer
	85

	2
	TBD for 15MHz CC with 4-layer
	85

	3
	TBD for 20MHz CC with 4-layer
	85

	4
	TBD for 20MHz CC with 4-layer

TBD for 15MHz CC with 2-layer
	85

	5
	TBD for 20MHz CC with 4-layer

TBD for 15MHz CC with 2-layer
	85

	6
	TBD for 20MHz CC with 4-layer

TBD for 20MHz CC with 2-layer

TBD for 15MHz CC with 2-layer
	85

	7
	TBD for 20MHz CC with 4-layer

TBD for 20MHz CC with 2-layer
	85

	8
	TBD for 20MHz CC with 4-layer

TBD for 15MHz CC with 2-layer
	85

	9
	TBD for 20MHz CC with 4-layer

TBD for 20MHz CC with 2-layer
	85

	10
	TBD for 20MHz CC with 4-layer

TBD for 15MHz CC with 2-layer
	85

	11
	TBD for 20MHz CC with 4-layer

TBD for 20MHz CC with 2-layer
	85

	12
	TBD for 20MHz CC with 4-layer

TBD for 15MHz CC with 2-layer
	85

	Note 1:
For 2 layer transmissions, 2 transport blocks are received within a TTI.

Note 2:
71112 bits for sub-frame 5.

Note 3:
The TB success rate is defined as TB success rate = 100%*NDL_correct_rx/ (NDL_newtx + NDL_retx), where NDL_newtx is the number of newly transmitted DL transport blocks, NDL_retx is the number of retransmitted DL transport blocks, and NDL_correct_rx is the number of correctly received DL transport blocks.


Table 8.10.5.2-4: Test points for sustained data rate (FRC 64QAM)

	CA config
	Maximum supported Bandwidth/ Bandwidth combination (MHz)
	Cat. 5
	Cat. 6,7
	Cat. 9,10
	Cat 11, 12
	DL Cat. 15
	DL Cat. 16

	
	4Rx band
	2Rx band
	
	
	
	DL Cat. 11,12
	
	

	Single carrier
	10
	-
	1
	1
	-
	-
	-
	-

	
	15
	-
	2
	2
	-
	-
	-
	-

	
	20
	-
	3
	3
	-
	-
	-
	-

	1CC 4-layer
	+ 1CC 2-layer
	20
	15
	-
	-
	4
	-
	-
	-

	
	
	20
	20
	-
	-
	5
	-
	-
	-

	
	+ 3CC 2-layer
	20
	20+20+15
	-
	-
	-
	-
	6
	-

	
	
	20
	20+20+20
	-
	-
	-
	-
	7
	-

	2CC 4-layer
	/
	20
	15
	-
	-
	-
	8
	-
	-

	
	
	20
	20
	-
	-
	-
	9
	-
	-

	
	+ 1CC 2-layer
	20+20
	15
	-
	-
	-
	-
	10
	-

	
	
	20+20
	20
	
	
	
	-
	11
	-

	3C 4-layer
	+ 1CC 2-layer
	20+20+20
	20
	-
	-
	-
	-
	-
	12


Table 8.10.5.2-5: test parameters for sustained downlink data rate (TDD 256QAM)

	Test
	Bandwidth (MHz)
	Transmission mode
	Antenna configuration
	Codebook subset restriction
	Downlink power allocation (dB)
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	(
	
	

	1
	10
	-
	3
	4 x 4
	1000
	-6
	-6
	3
	-85
	OP.1 TDD

	2
	15
	-
	3
	4 x 4
	1000
	-6
	-6
	3
	-85
	OP.1 TDD

	3
	20
	-
	3
	4 x 4
	1000
	-6
	-6
	3
	-85
	OP.1 TDD

	4
	20
	15
	3
	4 x 4
	1000
	-6
	-6
	3
	-85
	OP.1 TDD

	5
	20
	20
	3
	4 x 4
	1000
	-6
	-6
	3
	-85
	OP.1 TDD

	6
	20
	20+15
	3
	4 x 4
	1000
	-6
	-6
	3
	-85
	OP.1 TDD

	7
	20
	20+20
	3
	4 x 4
	1000
	-6
	-6
	3
	-85
	OP.1 TDD

	8
	20
	20+20+15
	3
	4 x 4
	1000
	-6
	-6
	3
	-85
	OP.1 TDD

	9
	20
	20+20+20
	3
	4 x 4
	1000
	-6
	-6
	3
	-85
	OP.1 TDD

	10
	20+20
	15
	3
	4 x 4
	1000
	-6
	-6
	3
	-85
	OP.1 TDD

	11
	20+20
	20
	3
	4 x 4
	1000
	-6
	-6
	3
	-85
	OP.1 TDD

	Note 1:
For CA test cases, PUCCH format 3 is used to feedback ACK/NACK.


Table 8.10.5.2-6: Minimum requirement (TDD 256QAM)
	Test
	Measurement channel
	Reference value

	
	
	TB success rate [%]

	1
	TBD for 10MHz CC with 4-layer
	85

	2
	TBD for 15MHz CC with 4-layer
	85

	3
	TBD for 20MHz CC with 4-layer
	85

	4
	TBD for 20MHz CC with 4-layer

TBD for 15MHz CC with 2-layer
	85

	5
	TBD for 20MHz CC with 4-layer
	85

	6
	TBD for 20MHz CC with 4-layer

TBD for 20MHz CC with 2-layer

TBD for 15MHz CC with 2-layer
	85

	7
	TBD for 20MHz CC with 4-layer

TBD for 20MHz CC with 2-layer
	85

	8
	TBD for 20MHz CC with 4-layer

TBD for 20MHz CC with 2-layer

TBD for 15MHz CC with 4-layer
	85

	9
	TBD for 20MHz CC with 4-layer

TBD for 20MHz CC with 2-layer
	85

	10
	TBD for 20MHz CC with 4-layer

TBD for 15MHz CC with 2-layer
	85

	11
	TBD for 20MHz CC with 4-layer

TBD for 20MHz CC with 2-layer
	85

	Note 1:
For 2 layer transmissions, 2 transport blocks are received within a TTI.

Note 2:
The TB success rate is defined as TB success rate = 100%*NDL_correct_rx/ (NDL_newtx + NDL_retx), where NDL_newtx is the number of newly transmitted DL transport blocks, NDL_retx is the number of retransmitted DL transport blocks, and NDL_correct_rx is the number of correctly received DL transport blocks.


Table 8.10.5.2-7: Test points for sustained data rate (FRC 256QAM)

	CA config
	Maximum supported Bandwidth/ Bandwidth combination (MHz)
	Cat 11, 12
	DL Cat. 13
	DL Cat. 15
	DL Cat. 16

	
	4Rx band
	2Rx band
	DL Cat. 11,12
	
	
	

	Single carrier
	10
	-
	1
	1
	-
	-

	
	15
	-
	2
	2
	-
	-

	
	20
	-
	3
	3
	-
	-

	1CC 4-layer
	+1CC 2-layer
	20
	15
	8
	-
	-
	-

	
	
	20
	20
	9
	-
	-
	-

	
	+ 2CC 2-layer
	20
	20+15
	-
	-
	-
	-

	
	
	20
	20+20
	-
	-
	-
	-

	
	+ 3CC 2-layer
	20
	20+20+15
	-
	-
	-
	-

	
	
	20
	20+20+20
	-
	-
	-
	-

	2CC 4-layer
	+1CC 2-layer
	20+20
	15
	-
	-
	10
	-

	
	
	20+20
	20
	-
	-
	11
	-


8.10.5.3
TDD FDD CA
The parameters specified in Table 8.10.5.3-1 are valid for all TDD FDD CA tests unless otherwise stated.

Table 8.10.5.3-1: Test Parameters (TDD FDD CA)

	Parameter
	Unit
	Value 

	Uplink downlink configuration (Note 1) for TDD CC
	
	1

	Special subframe configuration (Note 2) for TDD CC
	
	4

	Downlink power allocation
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	dB
	-3
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	dB
	-3

	
	(
	dB
	0

	Cyclic prefix
	
	Normal

	Cell ID
	
	0

	Inter-TTI Distance
	
	1

	Maximum number of HARQ processes per component carrier
	FDD PCell
	Processes
	8 for FDD and TDD CCs

	
	TDD PCell
	Processes
	11 for FDD CC; 7 for TDD CC

	Maximum number of HARQ transmission
	
	4

	Redundancy version coding sequence
	
	{0,0,1,2} for 64QAM, 256QAM

	Number of OFDM symbols for PDCCH per component carrier
	OFDM symbols
	1

	Cross carrier scheduling
	
	Not configured

	Propagation condition
	
	Static propagation condition

No external noise sources are applied

	Transmission mode
	
	TM3

	Codebook subset restriction
	
	10

	Antenna configuration
	
	2 x 2

	[image: image18.wmf]s

E

ˆ

at antenna port (dBm/15kHz)
	
	-85

	Symbols for unused PRBs
	
	OP.1 FDD for FDD CC, 

OP.1 TDD for TDD CC

	ACK/NACK feedback mode
	
	PUCCH format 3

	Downlink HARQ-ACK timing
	FDD PCell
	
	As specified in Clause 7.3.3 in TS36.213 [6]

	
	TDD PCell
	
	As specified in Clause 7.3.4 in TS36.213 [6]

	Note 1:
as specified in Table 4.2-2 in TS 36.211 [4].

Note 2:
as specified in Table 4.2-1 in TS 36.211 [4].


During the test, either FDD CC or TDD CC can be configured as PCell. And the test coverage can be considered fulfilled if the test is run either with FDD PCell or TDD PCell.
For UE not supporting 256QAM, the requirements for TDD FDD CA are specified in Table 8.10.5.3.1-1 with the additional parameters specified in Table 8.10.5.3-1, and the downlink physical channel setup according to Annex C.3.2. The test points are applied to UE category and bandwidth combination with maximum number of N 
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among all the supported CA combinations, where BWi is the largest bandwidth of i-th CC and Layeri is the supported layer number on i-th CC as specified in Table 8.10.5.3.1-2. The TB success rate shall be sustained during at least 300 frames.
For UE supporting 256QAM, the requirements for TDD FDD CA are specified in Table 8.10.5.3.1-3 with the additional parameters specified in Table 8.10.5.3-1, and the downlink physical channel setup according to Annex C.3.2. The test points are applied to UE category and bandwidth combination with maximum number of N 
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among all the supported CA combinations, where BWi is the largest bandwidth of i-th CC and Layeri is the supported layer number on i-th CC as specified in Table 8.10.5.3.1-4. The TB success rate shall be sustained during at least 300 frames. For UE supporting 256QAM, the requirement in Table 8.10.5.3.1-1 is not applicable.

The applicability of the requirements are specified in Clause 8.1.2.3B. The test coverage for different number of component carriers is defined in 8.1.2.4.
Table 8.10.5.3.1-1: test parameters for sustained downlink data rate (TDD FDD CA 64QAM)
	Test number
	Bandwidth (MHz)
	Measurement channel
	Reference value

	
	Total
	FDD CC
	TDD CC
	FDD CC
	TDD CC
	TB success rate [%]

	
	
	4-layer band
	2-layer band
	4-layer band
	2-layer band
	
	
	

	1
	2x20
	20
	/
	/
	20
	TBD for 20MHz CC with 4-layer
	TBD for 20MHz CC with 2-layer
	85

	2
	2x20
	/
	20
	20
	
	TBD for 20MHz CC with 2-layer
	TBD for 20MHz CC with 4-layer
	85

	3
	4x20
	20
	/
	/
	20+20+20
	TBD for 20MHz CC with 4-layer
	TBD for 20MHz CC with 2-layer
	85

	4
	3x20+15
	20
	15
	/
	20+20
	TBD for 20MHz CC with 4-layer
TBD for 15MHz CC with 4-layer
	TBD for 20MHz CC with 2-layer
	85

	5
	4x20
	20
	20
	/
	20+20
	TBD for 20MHz CC with 4-layer
TBD for 20MHz CC with 2-layer
	TBD for 20MHz CC with 2-layer
	85

	6
	2x20+2x15
	20
	15+15
	/
	20
	TBD for 20MHz CC with 4-layer
TBD for 15MHz CC with 2-layer
	TBD for 20MHz CC with 2-layer
	85

	7
	3x20+10
	20
	20+10
	/
	20
	TBD for 20MHz CC with 4-layer
TBD for 20MHz CC with 2-layer
TBD for 10MHz CC with 2-layer
	TBD for 20MHz CC with 2-layer
	85

	8
	4x20
	/
	20
	20
	20+20
	TBD for 20MHz CC with 2-layer
	TBD for 20MHz CC with 4-layer
TBD for 20MHz CC with 2-layer
	85

	9
	2x20+2x15
	/
	15+15
	20
	20
	TBD for 15MHz CC with 2-layer
	TBD for 20MHz CC with 4-layer
TBD for 20MHz CC with 2-layer
	85

	10
	4x20
	/
	20+20
	20
	20
	TBD for 20MHz CC with 2-layer
	TBD for 20MHz CC with 4-layer
TBD for 20MHz CC with 2-layer
	85

	11
	3x20+10
	/
	20+20+10
	20
	/
	TBD for 20MHz CC with 2-layer
TBD for 10MHz CC with 2-layer
	TBD for 20MHz CC with 4-layer
	85

	12
	2x20+15
	/
	20+15+15
	20
	/
	TBD for 20MHz CC with 2-layer
TBD for 15MHz CC with 2-layer
	TBD for 20MHz CC with 4-layer
	85

	13
	3x20+15
	/
	20+20+15
	20
	/
	TBD for 20MHz CC with 2-layer
TBD for 15MHz CC with 2-layer
	TBD for 20MHz CC with 4-layer
	85

	14
	4x20
	/
	20+20+20
	20
	/
	R.31-5 FDD
	TBD for 20MHz CC with 4-layer
	85

	15
	2x20
	20
	/
	20
	/
	R.31-4 FDD for 20MHz CC, R.31-5 FDD for 15MHz CC
	TBD for 20MHz CC with 4-layer
	85

	16
	3x20
	20
	/
	20
	20
	R.31-4 FDD for 20MHz CC, R.31-5 FDD for 15MHz CC
	TBD for 20MHz CC with 4-layer
TBD for 20MHz CC with 2-layer
	85

	17
	2x20+15
	20
	15
	20
	/
	R.31-4 FDD for 20MHz CC, R.31-5 FDD for 15MHz CC
	TBD for 20MHz CC with 4-layer
	85

	18
	3x20
	20
	20
	20
	/
	R.31-4 FDD for 20MHz CC, R.31-5 FDD for 15MHz CC
	TBD for 20MHz CC with 4-layer
	85

	19
	3x20
	20+20
	/
	/
	20
	TBD for 20MHz CC with 4-layer
	TBD for 20MHz CC with 2-layer
	85

	20
	2x20+10
	/
	10
	20+20
	/
	TBD for 10MHz CC with 2-layer
	TBD for 20MHz CC with 4-layer
	85

	21
	2x20+15
	/
	15
	20+20
	/
	TBD for 15MHz CC with 2-layer
	TBD for 20MHz CC with 4-layer
	85

	22
	3x20
	/
	20
	20+20
	/
	TBD for 20MHz CC with 2-layer
	TBD for 20MHz CC with 4-layer
	85

	23
	4x20+15
	20
	20+15
	20
	20
	TBD for 20MHz CC with 4-layer
TBD for 20MHz CC with 2-layer
TBD for 15MHz CC with 2-layer
	TBD for 20MHz CC with 4-layer
	85

	24
	4x20+15
	20+20
	15
	/
	20+20
	TBD for 20MHz CC with 4-layer
TBD for 15MHz CC with 2-layer
	TBD for 20MHz CC with 2-layer
	85

	25
	3x20+2x15
	/
	20+15+15
	20+20
	/
	TBD for 20MHz CC with 2-layer
TBD for 15MHz CC with 2-layer
	TBD for 20MHz CC with 4-layer
	85

	26
	4x20+15
	/
	20+20+15
	20+20
	/
	TBD for 20MHz CC with 2-layer
TBD for 15MHz CC with 2-layer
	TBD for 20MHz CC with 4-layer
	85

	27
	3x20+15
	20
	15
	20+20
	/
	TBD for 20MHz CC with 4-layer
TBD for 15MHz CC with 2-layer
	TBD for 20MHz CC with 4-layer
	85

	28
	4x20
	20
	20
	20+20
	
	TBD for 20MHz CC with 4-layer
TBD for 20MHz CC with 2-layer
	TBD for 20MHz CC with 4-layer
	85

	29
	4x20
	20+20
	/
	20
	20
	TBD for 20MHz CC with 4-layer
	TBD for 20MHz CC with 4-layer
TBD for 20MHz CC with 2-layer
	85

	30
	3x20+15
	20+20
	15
	20
	/
	TBD for 20MHz CC with 4-layer
TBD for 15MHz CC with 2-layer
	TBD for 20MHz CC with 4-layer
	85

	31
	3x20+15
	20+20+15
	/
	/
	20
	TBD for 20MHz CC with 4-layer
TBD for 15MHz CC with 4-layer
	TBD for 20MHz CC with 2-layer
	85


Table 8.10.5.3.1-2: Test points for sustained data rate (FRC 64QAM)
	CA config
	Maximum supported Bandwidth/ Bandwidth combination (MHz)
	Cat. 9, 10
	Cat. 11, 12
	DL Cat. 15
	DL Cat. 16

	
	Total
band
	FDD CC
	TDD CC
	
	DL Cat. 11, 12
	
	

	
	
	4-layer band
	2-layer band
	4-layer band
	2-layer band
	
	
	
	

	1CC 4-layer
	+1CC 2-layer
	2x20
	20
	/
	/
	20
	1
	-
	-
	-

	
	
	2x20
	/
	20
	20
	
	2
	-
	-
	-

	
	+3CC 2-layer
	4x20
	20
	/
	/
	20+20+20
	-
	-
	3
	-

	
	
	3x20+15
	20
	15
	/
	20+20
	-
	-
	4
	-

	
	
	4x20
	20
	20
	/
	20+20
	-
	-
	5
	-

	
	
	2x20+2x15
	20
	15+15
	/
	20
	-
	-
	6
	-

	
	
	3x20+10
	20
	20+10
	/
	20
	-
	-
	7
	-

	
	
	4x20
	/
	20
	20
	20+20
	-
	-
	8
	-

	
	
	2x20+2x15
	/
	15+15
	20
	20
	-
	-
	9
	-

	
	
	4x20
	/
	20+20
	20
	20
	-
	-
	10
	-

	
	
	3x20+10
	/
	20+20+10
	20
	/
	-
	-
	11
	-

	
	
	2x20+15
	/
	20+15+15
	20
	/
	-
	-
	12
	-

	
	
	3x20+15
	/
	20+20+15
	20
	/
	-
	-
	13
	-

	
	
	4x20
	/
	20+20+20
	20
	/
	-
	-
	14
	-

	2CC 4-layer
	/
	2x20
	20
	/
	20
	/
	-
	15
	-
	-

	
	+1CC 2-layer
	3x20
	20
	/
	20
	20
	-
	-
	16
	-

	
	
	2x20+15
	20
	15
	20
	/
	-
	-
	17
	-

	
	
	3x20
	20
	20
	20
	/
	-
	-
	18
	-

	
	
	3x20
	20+20
	/
	/
	20
	-
	-
	19
	-

	
	
	2x20+10
	/
	10
	20+20
	/
	-
	-
	20
	-

	
	
	2x20+15
	/
	15
	20+20
	/
	-
	-
	21
	-

	
	
	3x20
	/
	20
	20+20
	/
	-
	-
	22
	-

	
	+3CC 2-layer
	4x20+15
	20
	20+15
	20
	20
	-
	-
	-
	23

	
	
	4x20+15
	20+20
	15
	/
	20+20
	-
	-
	-
	24

	
	
	3x20+2x15
	/
	20+15+15
	20+20
	/
	-
	-
	-
	25

	
	
	4x20+15
	/
	20+20+15
	20+20
	/
	-
	-
	-
	26

	3CC 4-layer
	+1CC 2-layer
	3x20+15
	20
	15
	20+20
	/
	-
	-
	-
	27

	
	
	4x20
	20
	20
	20+20
	
	-
	-
	-
	28

	
	
	4x20
	20+20
	/
	20
	20
	-
	-
	-
	29

	
	
	3x20+15
	20+20
	15
	20
	/
	-
	-
	-
	30

	
	
	3x20+15
	20+20+15
	/
	/
	20
	-
	-
	-
	31


Table 8.10.5.3.1-3: Minimum requirement (TDD FDD CA 256QAM)
	Test number
	Bandwidth (MHz)
	Measurement channel
	Reference value

	
	Total
	FDD CC
	TDD CC
	FDD CC
	TDD CC
	TB success rate [%]

	
	
	4-layer band
	2-layer band
	4-layer band
	2-layer band
	
	
	

	1
	2x20
	10
	/
	/
	20
	TBD for 10MHz CC with 4-layer
	TBD for 20MHz CC with 2-layer
	85

	2
	20+15
	15
	/
	/
	20
	TBD for 15MHz CC with 4-layer
	TBD for 20MHz CC with 2-layer
	85

	3
	20+20
	20
	/
	/
	20
	TBD for 20MHz CC with 4-layer
	TBD for 20MHz CC with 2-layer
	85

	4
	20+10
	/
	10
	/
	20
	TBD for 10MHz CC with 2-layer
	TBD for 20MHz CC with 2-layer
	85

	5
	20+15
	/
	15
	/
	20
	TBD for 15MHz CC with 2-layer
	TBD for 20MHz CC with 2-layer
	85

	6
	2x20
	/
	20
	/
	20
	TBD for 20MHz CC with 2-layer
	TBD for 20MHz CC with 2-layer
	85

	7
	3x20
	20
	20
	/
	20
	TBD for 20MHz CC with 2-layer
TBD for 20MHz CC with 4-layer
	TBD for 20MHz CC with 2-layer
	85

	8
	2x20+10
	/
	10
	20
	20
	TBD for 10MHz CC with 2-layer
	TBD for 20MHz CC with 4-layer
TBD for 20MHz CC with 2-layer
	85

	9
	2x20+15
	/
	15
	20
	20
	TBD for 15MHz CC with 2-layer
	TBD for 20MHz CC with 4-layer
TBD for 20MHz CC with 2-layer
	85

	10
	3x20
	/
	20
	20
	20
	TBD for 20MHz CC with 2-layer
	TBD for 20MHz CC with 4-layer
TBD for 20MHz CC with 2-layer
	85

	11
	20+2x15
	/
	15+15
	20
	/
	TBD for 15MHz CC with 2-layer
	TBD for 20MHz CC with 4-layer
	85

	12
	3x20
	/
	20+20
	20
	/
	TBD for 20MHz CC with 2-layer
	TBD for 20MHz CC with 4-layer
	85

	13
	3x20+15
	20
	15
	/
	20+20
	TBD for 20MHz CC with 4-layer
TBD for 15MHz CC with 4-layer
	TBD for 20MHz CC with 2-layer
	85

	14
	4x20
	20
	20
	/
	20+20
	TBD for 20MHz CC with 4-layer
TBD for 20MHz CC with 2-layer
	TBD for 20MHz CC with 2-layer
	85

	15
	2x20+2x15
	20
	15+15
	/
	20
	TBD for 20MHz CC with 4-layer
TBD for 15MHz CC with 2-layer
TBD for 15MHz CC with 2-layer
	TBD for 20MHz CC with 2-layer
	85

	16
	3x20+15
	20
	20+15
	/
	20
	TBD for 20MHz CC with 4-layer
TBD for 20MHz CC with 2-layer
TBD for 15MHz CC with 2-layer
	TBD for 20MHz CC with 2-layer
	85

	17
	3x20+10
	20
	20+10
	/
	20
	TBD for 20MHz CC with 4-layer
TBD for 20MHz CC with 2-layer
TBD for 10MHz CC with 2-layer
	TBD for 20MHz CC with 2-layer
	85

	18
	3x20+10
	/
	20+10
	20
	20
	TBD for 20MHz CC with 2-layer
TBD for 10MHz CC with 2-layer
	TBD for 20MHz CC with 2-layer
	85

	19
	3x20+15
	/
	20+15
	20
	20
	TBD for 20MHz CC with 2-layer
TBD for 15MHz CC with 2-layer
	TBD for 20MHz CC with 2-layer
	85

	20
	4x20
	/
	20+20
	20
	20
	TBD for 20MHz CC with 2-layer
	TBD for 20MHz CC with 2-layer
	85

	21
	3x20+10
	/
	20+20+10
	20
	/
	TBD for 20MHz CC with 2-layer
TBD for 10MHz CC with 2-layer
	TBD for 20MHz CC with 4-layer
	85

	22
	2x20+2x15
	/
	20+15+15
	20
	/
	TBD for 20MHz CC with 2-layer
TBD for 15MHz CC with 2-layer
	TBD for 20MHz CC with 4-layer
	85

	23
	3x20+10
	/
	20+20+10
	20
	/
	TBD for 20MHz CC with 2-layer
TBD for 10MHz CC with 2-layer
	TBD for 20MHz CC with 4-layer
	85

	24
	3x20
	20
	20
	20
	/
	TBD for 20MHz CC with 4-layer
TBD for 20MHz CC with 2-layer
	TBD for 20MHz CC with 4-layer
	85

	25
	3x20
	20
	/
	20
	20
	TBD for 20MHz CC with 4-layer
	TBD for 20MHz CC with 4-layer
TBD for 20MHz CC with 2-layer
	85

	26
	2x20+10
	/
	10
	20+20
	/
	TBD for 10MHz CC with 2-layer
	TBD for 10MHz CC with 4-layer
TBD for 20MHz CC with 2-layer
	85

	27
	2x20+15
	/
	15
	20+20
	/
	TBD for 15MHz CC with 2-layer
	TBD for 15MHz CC with 4-layer
TBD for 20MHz CC with 2-layer
	85

	28
	3x20
	/
	20
	20+20
	/
	TBD for 20MHz CC with 2-layer
	TBD for 20MHz CC with 4-layer
TBD for 20MHz CC with 2-layer
	85


Table 8.10.5.3.1-4: Test points for sustained data rate (FRC 256QAM)

	CA config
	Maximum supported Bandwidth/ Bandwidth combination (MHz)
	Cat. 11, 12
	DL Cat. 15
	DL Cat. 16

	
	Total
band
	FDD CC
	TDD CC
	DL Cat. 11, 12
	
	

	
	
	4-layer band
	2-layer band
	4-layer band
	2-layer band
	
	
	

	1CC 4-layer
	+1CC 2-layer
	2x20
	10
	/
	/
	20
	1
	-
	-

	
	
	20+15
	15
	/
	/
	20
	2
	-
	-

	
	
	20+20
	20
	/
	/
	20
	3
	-
	-

	
	
	20+10
	/
	10
	/
	20
	4
	-
	-

	
	
	20+15
	/
	15
	/
	20
	5
	-
	-

	
	
	2x20
	/
	20
	/
	20
	6
	-
	-

	
	+2CC 2-layer
	3x20
	20
	20
	/
	20
	-
	7
	-

	
	
	2x20+10
	/
	10
	20
	20
	-
	8
	-

	
	
	2x20+15
	/
	15
	20
	20
	-
	9
	-

	
	
	3x20
	/
	20
	20
	20
	-
	10
	-

	
	
	20+2x15
	/
	15+15
	20
	/
	-
	11
	-

	
	
	3x20
	/
	20+20
	20
	/
	-
	12
	-

	
	+3CC 2-layer
	3x20+15
	20
	15
	/
	20+20
	-
	-
	13

	
	
	4x20
	20
	20
	/
	20+20
	-
	-
	14

	
	
	2x20+2x15
	20
	15+15
	/
	20
	-
	-
	15

	
	
	3x20+15
	20
	20+15
	/
	20
	-
	-
	16

	
	
	3x20+10
	20
	20+10
	/
	20
	-
	-
	17

	
	
	3x20+10
	/
	20+10
	20
	20
	-
	-
	18

	
	
	3x20+15
	/
	20+15
	20
	20
	-
	-
	19

	
	
	4x20
	/
	20+20
	20
	20
	-
	-
	20

	
	
	3x20+10
	/
	20+20+10
	20
	/
	-
	-
	21

	
	
	2x20+2x15
	/
	20+15+15
	20
	/
	-
	-
	22

	
	
	3x20+10
	/
	20+20+10
	20
	/
	-
	-
	23

	2CC 4-layer
	+1CC 2-layer
	3x20
	20
	20
	20
	/
	-
	-
	24

	
	
	3x20
	20
	/
	20
	20
	-
	-
	25

	
	
	2x20+10
	/
	10
	20+20
	/
	-
	-
	26

	
	
	2x20+15
	/
	15
	20+20
	/
	-
	-
	27

	
	
	3x20
	/
	20
	20+20
	/
	-
	-
	28


8.10.5.4
FDD (DC)
8.10.5.5
TDD (DC)
8.10.5.6
TDD FDD (DC)
<< End of change >>
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